Honesty is a fundamental pillar for cooperation in human societies and thus for their economic welfare. However, humans do not always act in an honest way. Here, we examine how insurance coverage affects the degree of honesty in credence goods markets. Such markets are plagued by strong incentives for fraudulent behavior of sellers, resulting in estimated annual costs of billions of dollars to customers and the society as a whole. Prime examples of credence goods are all kinds of repair services, the provision of medical treatments, the sale of software programs, and the provision of taxi rides in unfamiliar cities. We examine in a natural field experiment how computer repair shops take advantage of customers' insurance for repair costs. In a control treatment, the average repair price is about EUR 70, whereas the repair bill increases by more than 80% when the service provider is informed that an insurance would reimburse the bill. Our design allows decomposing the sources of this economically impressive difference, showing that it is mainly due to the overprovision of parts and overcharging of working time. A survey among repair shops shows that the higher bills are mainly ascribed to insured customers being less likely to be concerned about minimizing costs because a third party (the insurer) pays the bill. Overall, our results strongly suggest that insurance coverage greatly increases the extent of dishonesty in important sectors of the economy with potentially huge costs to customers and whole economies.
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credence goods | field experiment | insurance coverage | fraud | deception D ishonest behavior is widespread in human societies. The frequency and degree of dishonest behavior has been shown to depend on social norms, or the lack thereof, for instance in the finance industry (1), on the costs and benefits of lying (2-4), or on the age of human subjects (5) . Contrary to the effects of social or cultural norms or of personality traits, we study how insurance coverage-a key institutional arrangement in many important markets-affects the extent of dishonest behavior in markets for credence goods. The market for credence goods is huge and economically very important. Prime examples of credence goods are health care services and repair services. In the United States, for instance, health care services accounted for 17.9% of gross domestic product in 2012 (www.worldbank.org); repair services (such as for cars, office machines, and computers) are also a billiondollar industry (6) (7) (8) (9) . Generally speaking, credence goods have the characteristic that, although customers can observe the utility they derive from the good or service ex post, they cannot judge whether the quality of the good they have received is the ex ante needed one (10) (11) (12) . Moreover, customers may not even be able to observe ex post the quality they actually received. Experience goods (like wine) are related to credence goods and also have unknown characteristics, yet these characteristics are revealed after buying or consuming them, contrary to the case of credence goods (10) .
The informational asymmetries between sellers and customers can generate several types of fraud (13) that bring with them large efficiency costs and have been receiving a lot of public attention. To define these systematically, consider a car owner bringing her vehicle to a garage for repair. The mechanic-as an expert sellermight have an incentive to cheat the consumer on two levels: first, the repair might be inefficient due to the mechanic replacing more parts than are actually necessary to bring the car back on the road (and charge for the additional time and material). This case is referred to as "overprovision" because the additional benefits to the consumer are smaller than the additional costs. The mechanic's repair might also be insufficient, thus leaving the consumer with a bill, but with a car that is still not running properly. This latter case is referred to as "underprovision" because any material and time spent on the repair is a pure waste. Second, the repair might be appropriate, but the mechanic might charge the consumer for more than he has actually done (e.g., by claiming to have changed a filter without having done so). This kind of problem is known as "overcharging," and it can also lead to inefficiencies in the long run if the fear of getting overcharged deters consumers from trading on credence goods markets in the future, thereby creating a type of market breakdown (14) .
Insurance adds another layer of reasons for economic inefficiency in markets for credence goods. To illustrate that, consider the market for health care services and assume that the customer (a patient) is fully insured and interacts with a seller of the service (a physician). Moral hazard (15) (16) (17) (18) (19) implies that the patient may have incentives to demand more of the service than required, for example, by asking for more numerous or more extensive tests or treatments, because she will not bear the costs thereof. However, the behavior of the physician may also be affected by the extent of the coverage: if the physician expects the patient not to be concerned about minimizing costs, he may be more inclined to suggest or prescribe more expensive treatments (20) . We are interested here in this latter source for possible inefficiencies, which we like to call "second-degree moral hazard." This term is used to highlight the fact that we are not interested in the direct effect of moral hazard which (in the case of insurance) involves an insured agent Significance Markets for credence goods are characterized by informational asymmetries between sellers and customers, creating strong incentives for fraudulent seller behavior. Prime examples for credence goods are repair services or medical treatments. Empirical evidence suggests that sellers' fraud imposes an excess burden of billions of dollars annually to customers. We examine in a natural field experiment how customers' insurance coverage exacerbates inefficiencies in the provision of credence goods. Specifically, we study how computer repair shops exploit customers' insurance. In a control treatment, the average repair price is about EUR 70, but increases by 80% when the customer has insurance for repair costs. We can show that the latter increase is mainly due to overprovision of parts and fraudulent overcharging of working time. and an insurer, but rather in the indirect effect, which involves a third party-the supplier of a good or service who increases expenditures in ways that he or she would not in the absence of insurance coverage (21) .* Second-degree moral hazard may contribute substantially to the exploding costs in health care and repair services. However, its significance is difficult to assess with empirical data because the two phenomena (of traditional moral hazard and second-degree moral hazard) are observationally equivalent in terms of final outcomes in the sense that more extensive insurance coverage leads to higher expenditure; the mechanisms are, however, different. To investigate this in more detail, we present what has been termed a "natural field experiment" (22, 23 ) that allows for a clean and unambiguous measurement of the influence of second-degree moral hazard on fraud in the provision of credence goods. Natural field experiments have advantages over both empirical studies based on field data and experimental studies based on laboratory data. Compared with nonexperimental field studies, controlled variation of factors potentially important for the extent of fraud is an important advantage (24) . Compared with laboratory experiments, external validity is less of an issue in a natural field experiment because participants are a representative, randomly chosen, non-self-selected subset of the treatment population of interest. Schneider (9) has pioneered natural field experiments on repair services in credence goods markets by examining how reputational concerns affect the service quality of car mechanics.
Design of the Natural Field Experiment
In our natural field experiment, we sent an undercover experimenter with manipulated test computers to 61 of the 251 registered computer repair shops all over Austria to ask for a repair. The 61 shops were randomly selected among shops along the west-east axis of Austria. The selected shops account for 24% of the total number of shops and they were reached by driving a total distance of 9,500 km (see Fig. 1 and Table S1 in the Supporting Information for details on randomization).
For our study, we bought five identical, completely refurbished, and perfectly working, computers (see Methods for the detailed specification). In each of the five computers, we destroyed one of the random access memory (RAM) modules. This manipulation prevents the computer from booting causing the following error message to appear on the screen: "ERROR 1830: Invalid memory configuration-power off and install a memory module to Slot-0 or the lower slot." Our information technology (IT) colleagues informed us that RAM modules crash from time to time, implying that the problem should be well known to experts and easy to diagnose. Moreover, a proper repair should be easily done within half an hour according to our IT department.
In the repair shop, we always used the same, fixed script, starting with the following: "When starting my computer an error message appears and I am not able to boot the computer. I have no idea what this means and I would like you to repair it, please." The second sentence was intended to create the impression of a nonexpert customer in both treatments that were implemented in a between-subject design, and with random assignment of treatments to repair shops. In the control treatment (CONTROL), before leaving the repair shop, the experimenter stated: "I will need a bill for the repair." Indicating that a bill is needed for a transaction is not uncommon in Austria, especially when dealing with relatively small businesses. It is an elegant way to communicate to the seller that the customer does not seek for a cash-in-hand job (to evade taxes). In the insurance treatment (INSURANCE), the same statement was complemented in the following way: "I will need a bill for the repair because I have insurance that covers the repair costs." Other than this minimal difference, both treatments were completely identical (we always had the same experimenter, wearing the same type of clothes, with the same computer model, the same RAM module manipulation, and the same script). These conditions allow us to identify the effects of insurance coverage on the seller's behavior. Our hypothesis is that informing the expert that the customer has insurance for the repair costs increases the amount of overprovision (more repair than needed) and overcharging (inflating bills without justification) compared with the control treatment where the customer does not indicate this.
Implementation and Measurement
To be able to test our hypothesis and to interpret the results in a meaningful way, we have to keep three important issues in mind: First, it is important that the computer expert is able to diagnose the problem correctly-otherwise, measured misconduct might be due to incompetence and not intended misbehavior. The simple manipulation of the RAM module and the unambiguous error message on the screen satisfy this condition. Second, our test computers must be in perfect condition (except for our manipulation)-otherwise, an overly cautious expert might perform additional repairs not because he has material incentives for doing so but rather because he expects failure in the near future. Given that the computers were bought as completely refurbished, this condition is also met. Third, the value of the test computers should be high enough compared with repair costs; otherwise, replacement (instead of repair) was the more plausible strategy. Each computer cost EUR 684, and our IT department estimated an appropriate repair cost of EUR 60 to EUR 80, implying that repair is a plausible strategy, whereas offering a new computer is not.
The experiment was conducted between March 2013 and September 2013. The computers were handed in during regular opening hours. After a computer was picked up from a repair shop, we opened the computer and checked the repair that the shop had actually done and compared this to the positions on the bill. With these data, we are able to quantify overprovision, overcharging in the spare-parts dimension, and overcharging in the working-time dimension. Any repair not related to the replacement of the broken RAM module is considered as overprovision because the test computers were in a perfect condition apart from the manipulated RAM module. Overcharging in the spare-parts dimension refers to cases where repairs were listed on the bill, but not actually done. Overcharging in the working-time dimension is measured by Innsbruck (9) Zirl (2) Hall in Tirol (1) WaƩens (1) Haiming (2) Imst (4) Landeck (1) Wörgl (3) Kufstein (1) ReuƩe (2) Dornbirn (4) Feldkirch u. U. (4) Hallein (3) Bischofshofen (2) Salzburg (5) Linz (4) Wien (13) *Second-degree moral hazard has been studied in highly regulated markets, like the market for taxi rides (21) . However, in highly regulated markets the scope of fraudulent behavior is limited, and the different sources for fraudulent behavior (overtreatment and overcharging) have different consequences for customers in the market for taxi rides (with overtreatment putting a burden on the time spent in the taxi, while overcharging has only financial consequences). In our natural field experiment, both dimensions (overtreatment and overcharging) are ultimately part of the bill, and we can disentangle which dimension contributes which fraction.
comparing the indicated working time between the control treatment and the insurance treatment.
Results
In total, 58 of the 61 repair shops were successful with the repair. The remaining three shops claimed that the computer was not repairable or that a repair made no sense because it would be more expensive than buying a new computer. One of these three shops was in CONTROL, and this shop did the diagnosis for free. The other two shops were in INSURANCE, and they charged EUR 57 and EUR 80, respectively, for the diagnosis. These three cases of unsuccessful repair are excluded from the following.
The mean duration from handing in the computer to the call that the laptop is ready for pickup was 2.07 d. The 95% confidence interval (CI) was ±0.62 d, and the median was 1 d. The average repair price in CONTROL was EUR 70.17 (CI: ±12.54; median: 70.00) and in INSURANCE it was EUR 128.68 (CI: ±29.10; median: 95.4). The difference is economically impressive and statistically highly significant (Mann-Whitney test: P = 0.0015; n = 58). This nonparametric result is corroborated in two regressionsshown in Tables S2 and S3 -where we control for the city, for the presence of office premises, for the fact whether a shop only repairs computers or also sells them, and whether the shop is a one-man business. The estimated effect of the INSURANCE-treatment is about EUR 60. Fig. 2 shows the relative cumulative frequencies of total repair prices. It shows clearly the large difference between INSURANCE and CONTROL.
We now turn to the sources of the large treatment difference. We count five observations with additional repairs not related to our manipulation and all of them took place in INSURANCE (with a total of 27 observations). Because we ensured that our test computers were in perfect condition (except for our RAM manipulation), we classify these additional, but unnecessary, repairs as overprovision. The Fisher's exact test reveals that overprovision is significantly more frequent in INSURANCE than in CONTROL (17.24% vs. 0%; P = 0.018; n = 58). In all five cases, the broken RAM module was replaced (otherwise, the laptop would not work at all) and the other repairs were conducted in addition, yielding an average repair cost of EUR 200.58 (CI: ± 86.21; median: 222.00). The costs in these five cases are significantly higher than the average repair price in the other 22 observations in INSURANCE (which was EUR 112.34; CI: ± 28.97; median: 87.17; MannWhitney test: P = 0.0227; n = 27). Hence, overprovision explains one part of the price difference between CONTROL and INSURANCE. The other part must be related to overcharging, which can happen in the spare-parts dimension (billing for spare parts that have not been provided) or the working-time dimension (billing for more repair time than is obviously necessary in the CONTROL treatment).
We find no treatment difference in overcharging in the spareparts dimension. There are four cases of billing for a spare part that was not actually provided (which we verified by opening the computer and checking for replacements): two of these cases were in CONTROL, and the other two in INSURANCE.
Overcharging in the working-time dimension is more difficult to detect because the undercover experimenter was not present during diagnosis and repair. Here, we proceed as follows: Of the 58 repair shops with successful repair, 29 indicated the working time and hourly rate on the bill. (Austrian law does not prescribe that working time and hourly rate are listed individually on the bill. Despite this, one-half of the shops displayed the respective information, with no treatment difference in the likelihood of adding this information on the bill.) From the 29 shops who indicated the working time and hourly rate on the bill, two were excluded from the following analysis because these two cases were among the five cases of overtreatment (and because repairing additional parts arguably requires more time). Among the remaining 27 observations, we note an average working time of 0.55 h in CONTROL (CI: ± 0.14; median: 0.5), but of 1.02 h in INSURANCE (CI: ± 0.40; median: 0.75; Mann-Whitney test: P = 0.0463; n = 27) † (25) . Fig. 3 shows the relative cumulative frequency of working time, again indicating a strong difference between CONTROL and INSURANCE.
Given average hourly rates of EUR 87.47 (CI: ± 7.79; median: 87.6)-with no significant treatment difference-the average difference of 0.47 h (28 min) in working time between INSURANCE and CONTROL increases the total bill by about EUR 41.11, which accounts for roughly 70% of the overall repair price difference of EUR 58. The remaining 30% is due to overtreatment by performing unnecessary repairs.
To find out more about the motives for the discriminatory behavior of sellers in our natural field experiment, we conducted a survey in November 2015 in 15 repair shops (about one-half of them served also as subjects in our main natural field experiment more than 2 y earlier) where we asked the persons at the front desk about why insurance coverage might lead to higher prices (see Supporting Information for the questionnaire and for further results). We told To check whether multiple testing has a notable influence on our results, we use the recently developed method of List et al. (25) . Simultaneously testing for repair prices, overprovision, and working time (our main results), we get the following results. Average repair price CONTROL vs. INSURANCE: P = 0.004; average working time CONTROL vs. INSURANCE: P = 0.058; overprovision CONTROL vs. INSURANCE: P = 0.097. If we subsume overprovision, overcharging in working time and in spare parts under the category "misbehavior" and test simultaneously for the significant differences in repair prices and in misbehavior, we get P = 0.004 for repair prices and P = 0.016 for misbehavior. the interviewees first that scientific studies had shown that insured customers face higher bills for repair services, and then we asked them to indicate on a scale from 1 (very likely) to 4 (very unlikely) to assess the possible reasons for this finding. Our questions were intended to discriminate between the following explanations for the observed treatment differences: (Q1) prudence: experts invest more time and effort when the computer is insured because they feel solidarity with customers and intend to help them; (Q2) seconddegree moral-hazard: experts charge higher prices when the computer is insured because insured customers are perceived as being less concerned about cost minimization because a third party (the insurer) pays the bill; (Q3) animus-based discrimination: experts charge higher prices when the computer is insured because insurance companies are seen as leeches that cause harm to society and are therefore treated worse than normal customers (26); (Q4) classical third-degree price discrimination: experts charge higher prices when the computer is insured because insurance companies are perceived as rich and because experts tend to charge higher prices from richer customers (because they expect that richer customers have a higher willingness to pay); and (Q5) misperceived third-degree price discrimination: experts charge higher prices when the computer is insured because insured customers are perceived as having a higher willingness to pay not because they do not pay the bill themselves (this is the explanation in Q2) but rather because by buying insurance they have revealed that the computer is important for them.
Among the five alternatives, responders answered most affirmative to the following potential explanation (Q2): "Due to the insurance coverage, the customer has no incentive to pay attention to the costs. Expert sellers are aware of this and therefore charge higher prices." The average response here is 1.73 (CI: ± 0.39; median: 2), which is significantly lower (and thus considered as more likely) than for all other potential explanations. See Table 1  and Table S4 for details; the Wilcoxon signed-ranks test yields P < 0.01 in all cases (Supporting Information). Hence, the results from the survey suggest that insurance coverage is not primarily perceived as signal of higher willingness to pay, but rather as an indicator that the customer is less likely to be concerned about cost minimization because a third party (the insurer) covers the cost.
Discussion
Insurance services provide the potential for moral hazard problems between the insured agent and the insurance company, as economists have documented for 40 y. We have shown that insurance can have an additional effect on the behavior of an insured agent's transaction partner, when that partner knows that the costs of his misbehavior are covered by the insurer. This phenomenon-which we like to call second-degree moral hazard-has widespread implications especially for markets plagued by informational asymmetries between expert sellers and customers. This observation adds to our understanding of motivations for honest vs. dishonest behavior in economic transactions.
Our findings for the computer repair market indicate that seconddegree moral hazard can inflate bills through fraudulent overprovision and overcharging to a considerable extent, in our case up to about 80%, on average. The damage done to insurers is sizable and we would expect this to lead to higher insurance premiums for customers. Furthermore, the economy as a whole also pays a price through the unnecessary overprovision of goods, which is a waste of scarce resources. Not coincidentally, many insurers have chosen to develop long-term relationships with specific repair businesses-physicians in the case of health insurance-because long-term relationships (and the threat of their termination) might serve to curtail second-degree moral hazard.
Methods
The experiment was approved by the Internal Review Board of the University of Innsbruck. There was no debriefing or any other kind of information to subjects (before or after the experiment) that revealed that the shops that we visited were part of an experiment.
Selection of Shops. First, we compiled a list of all repair shops located in the geographic area of interest and assigned to each shop on the list a specific number. Then, we used a random number generator (implemented in Wolfram's Mathematica) to rank the shops, and picked the first 61 shops. Then we randomly allocated to each of these shops one of our treatments (INSURANCE or CONTROL). A list of shops (251 in total) is available in the Austrian telephone directory (HEROLD, www.herold.at/gelbe-seiten/computer-reparatur-u-service/).
Specification of Notebooks.
We bought five identical notebooks to be able to speed up the data collection process by bringing each of them to a different shop. The notebooks were completely refurbished and the cost was EUR 684 for each. The notebooks had the following configuration: NTR Lenovo TP T500 2089-A35 refurbished/Intel Core 2 Duo P8600 Processor 2 × 2, 40 GHz/4,096-MB RAM/160-GB hard disk drive/15' 4" 1,680 × 1,050 pixel (WSXGA + TFT) flat display/Intel Graphics Media Accelerator ×4,500HD/DVD burner/WLAN a/b/g/n/Bluetooth/ UMTS integrated/Windows 7 Professional (64 bit)/12-mo warranty/new battery.
Manipulation of Notebooks. After the purchase of the notebooks, we personalized them by storing folders and personalized files on each of them. Then we opened each computer and broke one of the two RAM modules. This was done by mechanically destroying a small chip on each RAM module with the consequence that the whole RAM module did not work anymore. This manipulation was not visible because it was very small and because we hid it underneath the company sticker of the RAM module. Then we closed the notebook and brought it to a repair shop. 
